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National Ambient Air Quality Standards (NAAQS)
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t> NAAQS Designationguly 25, 2017
NAAQS ImplementatienAugust 30, 2017




Congress designed the Clean Air Act to protect
public health and welfare from different types of
air pollution caused by diverse sources. ,




Dense, visible smog in many of the nation's cities and industrial
centers helped prompt passage of the 1970 legislation.

Subsequent revisions in 1977 and 1990 were designed to
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EPA is required under the Clean Air Act to establish NAA

Primary Standards: Healtbhased
| A Considers populations that may be at increas
' risk

A Includes effects on soils, water, crops,
vegetation, marmade materials, animals,
wildlife, weather, visibility and climate

The CAA does not permit consideration of cost of implementatio
setting the level of the NAAQS

CAA requires the EPA to receive input from an independent
scientific review committee (Clean Air Scientific Advisory
Committee) and the public



EPA has set air quality standards for six common "criteric
poll utants”

A particulate matter
A ozone

A sulfur dioxide

A nitrogen dioxide
A carbon monoxide
A lead

These have numerous and
diverse sources and can
reasonably be anticipated to
endanger public health and
welfare.




Particulate Matter

A Particles come in many sizes and shapes and can be made up c
hundreds of different chemicals

A Some particles are emitted directly from a source, such as
construction sites, unpaved roads, fields, smokestacks, or fires

Haircross A Most particles form in the
peeton oM atmosphere as a result of complex

reactions of chemicals such as sulf
dioxide and nitrogen oxides, which
are pollutants emitted from power

plants, industries, and automobiles

PM]_O PMZ.S 7
(10pm) (2.5 um)

Human Hair
(70 um diameter)



Particulate Matter Health and Environmental Effects

A Studies have linked exposures to fine particulate matter with seriou:
cardiovascular and respiratory effects, such as:
Heart attacks and strokes, in some cases resulting in death
Worsened asthma and impaired respiratory development

A Populations at increased risk include people with heart or lung dise:
older adults and children, and people with low socioeconomic statu:

A Particulate matter also contributes to reduced visibility and can har
the environment by changing the natural nutrient and chemical
balance of the soill

Good Visibility Day

Bad Visibility Day



Ozone

A Ozone is a gas that is present both in the Earth's upper atmospt
(stratospheric) and at ground level (tropospheric)

A Stratospheric ozone occurs naturally in the upper atmosphere,
where it forms a protective layer that shields us from the sun's

harmful ultraviolet rays

A Ozone at ground level is a harmful air pollutant because of its
effects on people and the environment, and it is the main
AYVINBRASYO Ay aGavyz3é

It is not emitted directly into the air, but is created by chemical
reactions between oxides of nitrogen (y@nd volatile organic

compounds (VOC)
These pollutants emitted by cars, power plants, industrial boilet
refineries, chemical plants, and other sources chemically react

the presence of sunlight to form ozone 9



Ozone Health and Environmental Effects

A Groundlevel ozone can cause health effects such as:
Reduced lung function, respiratory symptoms, and inflamed and/or
damaged airways
Aggravated lung disease, including asthma, emphysema and bronchj

Premature death (in some cases) (- .

N

/

A Populations at increased risk include: an
People with asthma or other lung diseases,
Children and older adults, A
People who are active outdoors, and
People with diets deficient in certain nutrients and people with certain
genetic variants

S

A Ozone can also have environmental effects, including causing TR
damage to vegetation including visible leaf injury and reduced afioye ik
ground growth B e




Nitrogen Dioxide and Sulfur Dioxide

A Nitrogen dioxide (N§) and sulfur dioxide (SPare highly reactive
gases.
NG, and SQcontribute to formation of particulate matter
NG, contributes to the formation of groundevel ozone

The primary sources for N@re on and off highway vehicles and power
plants. The primary sources of e power plants and other industrial

facilities

A NO, and SQare both linked to adverse effects on the respiratory
system. People with asthma are at increased risk

NQO,: Aggravation of asthma symptoms; contribution to the development of
asthma
SQ: Reduced lung function and respiratory symptoms

A NO, and SQcan also impact the environment by causing injury tc

vegetation and ecosystems
11



Carbon Monoxide and Lead

A Carbon monoxide (CO) is a colorless, odorless gas emitted from
combustion processes. Nationally, particularly in urban areas, the
majority of CO emissions to ambient air come from mobile sources

A CO can cause harmful health effects by reducing oxygen delivery to tr
body's organs (like the heart and brain) and tissues. At extremely high
levels, CO can cause death

A Lead (Pb) is a highly toxic metal that is known to be harmful to human
health

Lead exposure can cause cognitive function decrements in children (as
measured by reduced 1Q, decreased academic performance and poorer
performance on tests of executive function)

In addition, lead exposure can cause decreased attention, increased
iImpulsivity and hyperactivity and may also lead to conduct disorders in
children and young adults.

A Lead can also cause effects on reproduction and development of
organisms in the environment 12



Primary Standards: Health Based

The Clean Air Act requires the EPA to set primary standards that, in the
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Includes consideration of populations that may have increased risks for healtl
effects. For example: children, older adults, people with-gxesting disease, etc.

As mentioned earlier, here are some examples of health effects that may be related to
exposure to criteria air pollutants:

- Respiratory effects: respiratory symptoms, changes in lung function
- Cardiovascular effects: atherosclerosis, heart attacks

- Reproductive/developmental effects: low birth weight, preterm labor
- Cancer

- Mortality 13



Secondary Standards: Welfare Based

The Clean Air Act requires the EPA to set secondary standards to
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A Examples of effects that can impact “

public welfare include:
Decreased visibility
Reduction in growth and damage to

vegetation
Soiling or damage of mamade objects,
such as buildings and monuments
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Science is the foundation of the NAAQS

Integrated Science Assessment (ISA) provides a comprehensive
evaluation of the body of scientific evidence for health and welfare
effects related to ambient air pollution

Integrates evidence across disciplines
Atmospheric chemistry
Studies evaluating health effects
Studies evaluating welfare effects

The scientific evidence is the basis for informing judgments about 1
Impacts of air pollution on public health and welfare and informing
policy decisions on adequacy of the current standards
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Overview of NAAQS Process

Planning Stage

Kick-off Workshop »| Integrated Review Plan (IRP): timeline and key
policy-relevant issues and scientific questions
— * Integrated Science Assessment (ISA): evaluation and | _
Curﬁggfﬁ;‘hﬁc > synthesis of most policy-relevant studies - Clean Air Scientific
Advisory Committee
e O 28 l ____________________ (CASAC) review
: Risk/Exposure Assessment (REA): L
—* quantitaive assessment, as warranted, focused REA Planni Public comment
» on key results, observations, and uncertainties | 5 SNRNG N
TN Sy l ________________ s ocument
v
Policy Assessment (PA): staff analysis of policy
»| options based scientific evidence and risk and exposure
analyses
Assessment Stage
EPA A docis: Rulemaking
proposed Interagency | making and raft Stage
dggzi(c’gﬁ’ csm | review ¢ proposal notice 9

Public hearings Agency decision Interagency EPA final
and comments » making and draft > review decisions on
on proposal final notice standards
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Opportunities for Input

Planning Stage
Kick-off Workshop Integrated Review Plan (IRP): timeline and key

policy-relevant issues and scientific questions \

F— —> Integrated Science Assessment (ISA): evaluation and
Curﬁgrggfg e >l synthesis of most policy-relevant studies Clean Air Scientific
Advisory Committee
N l ____________________ . (CASAC) review
: Risk/Exposure Assessment (REA): T

=" gquantitative assessment, as warranted, focused &

| "on key results, observations, and uncertainties ‘<4 REA Planning -

[ Dmssont. Sxsomoe - il ; Document

| Public comment

Nl

l v
Policy Assessment (PA): staff analysis of policy /
» options based scientific evidence and risk and exposure

analyses
Assessment Stage
) _ Rulemaking
Interagency Agency decision
proposed : - making and draft Stage
decisions on cacw e proposal nofice
standards
Public hearings Agency decision Interagency EPA final
» and comments »| making and draft > review decisions on
on proposal final notice standards
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Air Quality Management Partnership
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Summary of the NAAQS*

Averaging

Pollutant Primary/ Level Form
Secondary Time
Garon honoide primary 8-hour 9 ppm Not to be exceeded more than once per year
1-hour 35 ppm
Lead rimary and g 2
e month 0.15 pg/m? Not to be exceeded
secondary
average
. 98th percentile of 1-hour daily maximum
Nitrogen Dioxide primary f-hour 100 ppb concentrations, averaged over 3 years
primary and Annual 53 ppb Annual Mean
secondary
Ozone primary and s 0.070 ppm Annual fourth-hlghest daily maximum 8-hr
secondary concentration, averaged over 3 years
primary Annual 12 pg/m? Annual mean, averaged over 3 years
P secondary Annual 15 pg/m? Annual mean, averaged over 3 years
. : 25 :
Particee Polltion primary and 24-hour 35 pg/m3 98th percentile, averaged over 3 years
secondary
PM,, primary and 24-hour 150 pg/m Not to be exceeded more than once per year
secondary on average over 3 years
o it foha 75 oob 99th percentile of 1-hour daily maximum
Suffur Dioxide bl PP concentrations, averaged over 3 years
secondary 3-hour 0.5 ppm Not to be exceeded more than once per year

*For more information, visibttps://www.epa.gov/criteriaair-pollutants/naaqgstable
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https://www.epa.gov/criteria-air-pollutants/naaqs-table

Public Health Messaging: Tools and Resources

20



Air Quality Index (AQI)

A¢KS I AN vdzr f AG&@ LYRSE 6! vLO Aa
how clean or polluted the air is

A lt rﬁctc_)mmends steps people can take to reduce their daily exposure t
pollution

A Pollutantspecific health effects and cautionary, statements address,
j dzZSauA2Z2y aogK2z2 gAtt 0SS | F¥FSOUSRe
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(www.epa.gov/tth/naag$

A Citiel_% and states use the AQI for reporting and forecasting
quality

A You can get daily AQI data and annual summary reports from tt
AirData websitehttps://www.epa.gov/outdoorair-quality-data

Dose = Concentration x Ventilation Rate x Time
C- be active outdoors when air quality is better
V - take it easier when active outdoors
T- spend less time being active outdoors



http://www.epa.gov/ttn/naaqs
https://www.epa.gov/outdoor-air-quality-data

AQI Categories and Health Messages

Level of
Health
Concern

IndexValue

Message

Moderate

Unhealthy for
Sensitive
Groups

51 to 100

101to 150

Air quality is acceptable; however, for some pollutants there m
be a moderate health concern for a very small number of peoy
who are unusually sensitive to air pollution.

Members of sensitive groups may experience health effects.
general public is not likely to be affected.

Unhealthy

151 to 200

Everyone may begin to experience health effects; members o
sensitive groups may experience more serious health effects.

Very
Unhealthy

201 to 300

Health alert: everyone may experience more serious health
effects.

Hazardous

301to 500

Health warnings of emergency conditions. The entire populatig
Is more likely to be affected.
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http://www.airnow.gov/
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Wildfire Guide 2016

APrimarily a federal/California document;
housed orAirNowwebsite

AUpdated air quality and health
information

AEvidenceebased exposure reduction
measures

AEntirely new section on communicating
air quality
T ! aSa a&/ dzNNB Y GAirNoave
T Uses satellite information on Fires:
Current Conditions page
T Visual range information updated

Wildfire Smoke

A Guide for Public Health Officials
Revised May 2016

AbS¢ FIFOG &aKSSGa I o K ¢
A Information about new interagency

Wildland Fire Air Quality Response

Program https://www3.epa.gov/airnow/wildfire_may2016.pdf
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https://www3.epa.gov/airnow/wildfire_may2016.pdf

Wildfire Guide 201¢ Example Draft Fact Sheets

Prepare for Fire Sez

50 hvm 1 % area DRt s regutarty afieciad Dy secke G whers i wictve mek o
prepas for ke saazon. Kaow how G got ready before 3 widiire. Know Dow 0 prod

Avoios sapiate OUrng b widiie

Being propared for fro 203000  eavecally mpodtant for the Reath of chrldeen, o

POOQ Wit haXt o NG dsaace

Prepare Before a Wildfire

*  Stock up %0 you don'! have o go ot
Whan 'S Snoky. Hame Sevoral aays of
madcations on tand Euy grocenes thal
40 D0l NSRS 12 e MDD of £0oked
DECHLS CO0NI] Can B30 10 BOXr
Dacie vy

Create a “clean room™ in your nome
Choces 3 200m WEN 23 fow Windows
and doors 35 possiie, SUCH 35 3
Bedioom. Lise & porabie ar claner and
Avied SO SOUIEES Of poltnn

«  Buy » porisdie aF cloaser Defors thees
15 2 smoke avent. Hgh-effickenty
Dartogtyle ok (HEFA) Mer 3 cleaners,
and elochoetatic precipianors hat co not
PIOOLCE QIONG. Lan PD aLca Indoor
Parucio leveis

+ UnSerstand Bow pou wil fSCave S
A0 PN MATROON, (SRt Y QUMY
fepOts and pUbiC sanie
AONCUBCRIIMNE Do el ofcan

SEPAT

WILDFIRE SMOKE FACTSHEET:
Indoor Air Filtration

Qi

Exposure to Particle
Pollutants

Irdoar sourses of particgiyle mavter (PM) come
from comboation averts 3och ay vroking, candle
buming, ocoRng S woostuming Derng o
wikitre evart, 0s000r PM Gan NErease naoor PY
Ieveis wal atowe e leven romaly found.  Ls
outhred 1 the Cukde. redutng inooor soumes of
PORLON IS A MEC D 10 loesr the
concontrations of PM naoon  Fumer resusions
000 P 2en Se actieved weng Ose Of e
Mrason spticns dacussed Dekow.

Filtration Options

There me e affecive optioes b ivpetvng a
iraton 10 he Some. upQiadng thi cerdredl ayaten
Mer, o uterg hgh eficency poftatie mr cleanrg
sppfmccas. Sefrw ducussing Yindnn opton 4
W mporant o urderstans the Seaza of fller
aNoensy

Filter Efficiency

The most common Wousty slhandena for Pider
eficieny |4 wrown 83 e Minimum Eficenyy
Reponing Velus, or MERV raang. The MERY scale
foe pesdermial fiters mavges Ram 1-20 The Notes
he MERY rating ine gleater Ba pexcenmage of
Pancies ceplured 28 He W Passts Twough e
e mads Hgher NERY (hgher affziancy| fitern
W eaperialy eMstve ol caphunng very smal
panicies Mas con Mosl affec! heat

Central Av System Fiiter

The Mier saed n he cerbr hamiagiocing
aystmm of it Bome car a¥ectealy ik ndoot
M A tome trpealy wi Savew & ow MERY (1.4)

Stwrgians S0ar 1t 17 Ihick. Samply sepiscirg i)
Bter wih & mackir effciancy fer IMERY 5.3) o
signficantly mmprave the ar gustty | your Romy
Mgher effciancy Méers (NERY B12) el pertye|
evan batter, and w frus high efSomacy Miat (WER
1510 tha canbeal systen can mause PM by 8 muc
85 2 SEN Moweser, these Siters can 8is0 prowd)
D00 325sI0CE 10 OF TOw, whioh pary incresse iy
eNS(Yy used Dy e Dlowsr motor fov the spsien|
You may with (o consut Wit A local WAL
feincian of e mosufnttuer Of gour cenal o
Syslenm i confiem hant Be Systenm oo handle o bl
effciency Mier If you e Nl sl 4 udgrade 1u
more effciart Mler, stvply uneng e aysted
By g e Ay
‘AU’ 1o “ON° 1es Bean shown B redute P
SENCENTAtong Dy wE much s 4%

Portabie Ar Gleaners
Proetatis ar clemnars i sef-cottaned ar fivato
spphances Bt can be used sone o N concet il
srvanced cental feralon o effectivaly ramoy|
pasican  Thar sffectymaesss 0 redcng Y
Sapends on seeeral oy sch 3 the see of My
st tlasner, the Ater eficiency, bow hequenty iy
wntis lumed on and ot what fan speed. Forabie of
Sleansrs $Des with gt alciency fiees can red
0000t PM concertrasons ty 9n mach o5 35%
nore

Portable Air Cleaners: How to

Choose
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WILDFIRE SMOKE FACTSHEET
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Recommendations
Prepare Before Wildfire Season
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Wildfire Smoke Sense App

A The number and intensity of wildfires are growir
In the US, posing a health threat for communitie

A Smoke is made up of a complex mixture of gases and fine parti
produced when wood and other organic materials burn. The bic
health threat from smoke is from fine particles

A Communities will be able to use ti@moke Sense Apip get
Information on air quality and learn about ways to protect their
health from smoke exposure

A The app will be used in a study to determine effective health ris
communications strategies to educate people impacted by
wildfire smoke

Beta testing of the app began in April 2017 »7



AIr Sensor Toolbox

A Low cost air quality sensors are an emerging technology and are now
commercially available in a wide variety of designs and capabilities

A2 KAfS GKS@QNB y20 é&Sid adzidalofs
offer communities several benefits
People can use these sensors to easily collect highly localized, re
time data

Ao9t!1 Q& ' AN {Syaz2N) ¢22ft02E LINRJAR
low-cost, portable air sensor technology and to understand the results
from these monitoring activitie{tps://www.epa.gov/airsensor
toolbox)

We recommend that communities carefully evaluate the quality of
sensors and the associated data

Also included on the website are links to community air monitoring
projects using sensor technology
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Resources

Alnformation about air pollution and the Clean Air Act:
https://www.epa.gov/clearair-act-overview

Alnformation about each of the NAAQS:
https://www.epa.gov/criteriaair-pollutants/naagstable

Alnformation about the AQI:
https://airnow.gov/index.cfm?action=agibasics.aqi

ATo search for AQI in your area, visit:
https://airnow.gov

AlAYyl G2 9t1 Q&8 ! AN {Syaz2N] ¢22f02E
https://www.epa.qgov/aiFsensortoolbox.

ALearn more about smoke and your health:
https://www.airnow.gov/index.cfim?action=smoke.index
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